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Objective: To assess the impact of a paraprofessional-
delivered home-visiting intervention to promote child care
knowledge, skills, and involvement among pregnant
American Indian adolescents.

Design: Randomized controlled trial comparing a family-
strengthening intervention with a breastfeeding educa-
tion program.

Setting: One Apache and 3 Navajo communities.

Participants: Fifty-three pregnant American Indian ado-
lescents were randomly assigned to intervention (n=28)
or control (n=25) groups. Follow-up data were avail-
able for 19 intervention and 22 control participants.

Intervention: Paraprofessionals delivered 41 prenatal
and infant care lessons in participants’ homes from 28
weeks’ gestation to 6 months post partum.

MainOutcomeMeasures: Child care knowledge, skills,
and involvement.

Results: Mothers in the intervention compared with the
control group had significantly higher parent knowl-
edge scores at 2 months (adjusted mean difference [AMD],
�14.9 [95% confidence interval (CI), �7.5 to �22.4])
and 6 months post partum (AMD, �15.3 [95% CI, �5.9
to �24.7]). Intervention group mothers scored signifi-
cantly higher on maternal involvement scales at 2 months
post partum (AMD, �1.5 [95% CI, −0.02 to �3.02]), and
scores approached significance at 6 months post par-
tum (AMD, �1.1 [95% CI, −0.06 to �2.2]). No between-
group differences were found for child care skills.

Conclusions: A paraprofessional-delivered, family-
strengthening home-visiting program significantly in-
creased mothers’ child care knowledge and involve-
ment. A longer and larger trial is needed to understand
the intervention’s potential to improve adolescent parent-
ing and related child outcomes in American Indian com-
munities.

Arch Pediatr Adolesc Med. 2006;160:1101-1107

A DOLESCENT CHILDBEARING

has been linked to nega-
tive parenting patterns and
poor health and behavior
outcomes for teen moth-

ers and their children.1,2 Approximately
46% of American Indian women vs 25%
of all women in the United States have their
first child during adolescence3 and twice
as many have 2 or more births during ado-
lescence.3 Expectant American Indian
mothers, regardless of age, receive inad-
equateprenatal care.4 Almost twiceasmany
American Indian women compared with
other US women receive no prenatal care
(31.2% vs 17.3%).5 Of those who receive
prenatal care, reservation-based teens do
not seek prenatal care until late in their
second and sometimes not until their third
trimester.6 Compounding the problems as-
sociated with teen parenthood, American
Indian adolescents have greater health and

behavior risks than other US ethnic and
racial groups: at least 31% of reservation-
based adolescents live in poverty; 37% do
not complete high school, and only 2% will
obtain a bachelor’s degree.7 American In-
dian adolescents compared with other US
racial groups also have elevated rates of
drug abuse, suicide, domestic violence, and
injuries.3 Although the health and behav-
ior risks for American Indian youth are well
documented, protective factors related to
child rearing within reservation commu-
nities are often not acknowledged. In gen-
eral, native traditions promote strong ex-
tended family networks and cultural
practices that reinforce the value of family-
centered healing and prevention.8-10

Numerous studies support the short-
and long-term efficacy of home-visiting
programs delivered during pregnancy and
early childhood for low-income, at-risk
families with poor access to services.11-19

Author Affiliations: Johns
Hopkins Center for American
Indian Health and Johns
Hopkins Bloomberg School of
Public Health, Baltimore, Md.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, NOV 2006 WWW.ARCHPEDIATRICS.COM
1101

©2006 American Medical Association. All rights reserved.



Home-visiting interventions have documented improve-
ments in parenting and the home environment20; mater-
nal life outcomes15,16,21-23; children’s health and behavior
outcomes12,24-28; and reduced lifetime drug use and legal
problems for mothers and children.18,22,29 However, to our
knowledge, no home-visiting studies have included
American Indian individuals as the target population.
Nurse- vs paraprofessional-delivered home-visiting pro-
grams have been more rigorously evaluated and have dem-
onstrated more positive outcomes.17 Because of a severe
shortage of nurses on reservations and the greater cost
of nurse vs paraprofessional home visitors, nurse home-
visiting programs are not feasible for reservation com-
munities at this time.30-32

We conducted a randomized controlled trial to evalu-
ate the short-term impact of a paraprofessional-delivered
home-visiting intervention among rural Navajo and Apache
pregnant teens. Primary outcomes included mothers’ child
care (1) knowledge, (2) skills, and (3) involvement. Sec-
ondary outcomes included psychological and behavior risks
that could interfere with child care: (1) family conflict and
cohesion, (2) social support, (3) self-esteem, (4) locus of
control, and (5) drug use.

METHODS

PARTICIPANTS

All pregnant American Indian adolescents aged 12 to 19 years at
conception and at 28 weeks’ or earlier gestation were potentially
eligible for participation. The expectant teens were recruited from
4 American Indian health service catchment areas on the Navajo
and White Mountain Apache reservations in New Mexico and Ari-
zona. Expectant teens were not eligible if they had serious medi-
cal, legal, or social problems that would preclude their ability to
fully participate in the intervention and assessments. Recruit-
ment occurred between July 2001 and February 2002.

The study protocol was approved by the Johns Hopkins in-
stitutional review boards, the Navajo Nation Human Research
Review Board and appropriate Navajo community health boards,
the White Mountain Apache Health Board and Tribal Coun-
cil, the Whiteriver Service Unit, and the Phoenix Area Indian
Health Service. If the participant was younger than 18 years,
informed consent was obtained from the parent or guardian and
assent, from the participant. If the participant was 18 years or
older, consent was obtained from the participant alone.

SAMPLE SIZE

The sample size was based on the number of eligible teens who
enrolled during an 8-month recruitment period (n=50). For-
mal sample-size calculations were not done.

RANDOMIZATION

Study participants were randomly assigned to the interven-
tion or control conditions within each site. Randomization strati-
fied by site was determined by the Randomization.com Web
site33 prior to enrolling any study participants. Although we did
not balance by site, the number of intervention and control par-
ticipants per site was similar. The randomization sequence for
each site was stored in Baltimore, Md, by our data manager and
was concealed from the key investigators and on-site educa-
tors at all times. After each participant signed consent/assent

forms and completed the baseline assessment, the educators
faxed these materials to the data manager in Baltimore. The data
manager checked that all assessments were properly com-
pleted, confirmed that the teen met inclusion criteria and no
exclusion criteria, and then informed the educator of the par-
ticipant’s group assignment. The participants and evaluators
were not blind to intervention assignment.

INTERVENTION AND CONTROL

Intervention Arm

The home-visiting intervention was modeled on “Healthy Fami-
lies America.” Healthy Families America is a national program
founded on 12 research-based principles to ensure quality of
home-visiting interventions for at-risk families. The content of
the home-visiting intervention was derived from extensive com-
munity input on what teen parents needed to learn and was
based on the American Academy of Pediatrics Guide to Baby Care:
Caring for Your Baby and Young Child: Birth to Age 5.34 Lessons
covered prenatal care, labor, delivery, breastfeeding, nutri-
tion, parenting, home safety, immunizations, well-baby care,
family planning, sexually transmitted disease prevention, and
maternal goal setting for personal and family development. The
curricular content was scheduled chronologically to provide
key instruction at developmentally appropriate times for par-
ticipants’ children. The protocol included 25 home visits and
41 discrete lessons taught from 28 weeks’ gestation until 6
months post partum (about 9 months total) by the educators
using tabletop flip charts. Home visits were scheduled to last
approximately 1.5 hours. Cultural adaptations—including style,
graphics, delivery, and content—were achieved through a com-
munity-based participatory process.

Control Arm

Control participants received a breastfeeding education pro-
gram that was developed in 1996-1997 by Johns Hopkins Cen-
ter for American Indian Health and the participating commu-
nities. Participants assigned to the control arm were scheduled
to receive 23 home visits covering 20 breastfeeding lessons. The
expected visit duration was 1 to 1.5 hours.

Educators

After randomization, participants (both intervention and con-
trol) were served by a single educator in their respective com-
munity. The educators (n=4) were bilingual American Indian
women who had a job history in tribal health and human ser-
vices, passed a background screening, and had been teen moth-
ers themselves or had special interest in this population. The
educators participated in more than 500 hours of training and
were tested to ensure they had mastered lesson content and de-
livery strategies prior to study implementation. Educators re-
ceived daily supervision at the site and weekly supervision
through cross-site conference calls. Ongoing training oc-
curred bimonthly throughout the study. Every 3 months, su-
pervisors observed educators with participants and rated edu-
cators’ professionalism, rapport, interpersonal skills, and
adherence to the home-visitation protocol.

DATA COLLECTION

Data collected included child care knowledge and skills test
scores and maternal self-reports at 3 intervals: baseline (�28
weeks’ gestation) and 2 months and 6 months post partum.
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Description of Key Measures

For all measures, higher scores are better, unless noted.

Primary Outcome Measures. The primary outcome measures
were as follows:

v Knowledge. A 51-item multiple-choice test developed by
the study team with a possible score of 0% to 100%.

v Skills. Educators asked participants to complete 9 exer-
cises to demonstrate infant care skills, using dolls at baseline
and their own infants at 2 and 6 months post partum. Educa-
tors scored the results. Possible scores ranged from 0% to 100%.

v Involvement. Five selected self-report items scored on a
4-point scale with a possible score of 5 to 20.

Secondary Outcome Measures. The secondary outcome mea-
sures were as follows:

v Family conflict.35 Five self-report items scored on a 4-point
scale with a possible score of 5 to 20; higher scores are worse.

v Family cohesion.35 Three self-report items scored on a
4-point scale with a possible score of 3 to 12.

v Social support. A 10-item self-report scored on a 5-point
scale with a possible score of 10 to 50.

v Self-esteem.36 A 10-item self-report scored on a 4-point
scale with a possible score of 10 to 40.

v Depression.37 A 20-item self-report scored on a 4-point
scale with a possible score of 0 to 60; higher scores are worse.38-45

v Locus of control.46 A 7-item self-report scored on a 4-point
scale with a possible score of 7 to 28.

v Drug use.47 Eight self-report items scored on a 4-point scale
with a possible score of 8 to 32.

ANALYSIS

The study sample was defined as those mothers who were ran-
domized and provided at least 1 follow-up evaluation, regard-
less of the degree of intervention received. For baseline com-
parisons, we used t tests for continuous variables and �2 tests
for categorical variables. We adjusted for baseline scores and com-
pared outcomes for the intervention and control groups at 2
months and 6 months post partum. We adjusted for baseline
scores using PROC REG in SAS 8.0 (SAS Institute Inc, Cary, NC).

For attrition analyses, differences between participants who
dropped out (n=12) and those who continued (n=41) were
assessed with t tests and �2 tests (data not shown). It was not
necessary to control for educator bias since 1 educator per site
(n=4) implemented the intervention and control conditions.
Similarly, clustering by site was not necessary because base-
line characteristics between sites were comparable (data not
shown). Few observations had missing values (�11%), and dif-
ferences between those participants with known and missing
data did not yield any significant differences.

RESULTS

PARTICIPANT FLOW

Of the 77 participants who were initially contacted, 61
(79%) met eligibility criteria and agreed to enroll
(Figure). Of the 61 enrolled, 8 (13%) dropped out be-
fore randomization. Twenty-eight were randomly as-
signed to the intervention arm and 25, to the control. Of
those randomized, 19 (68%) of the intervention moth-
ers and 22 (88%) of the control mothers completed at

least 1 of 2 follow-up assessments, and 17 intervention
(61%) and 22 control (88%) participants completed both
follow-up assessments.

PARTICIPANT CHARACTERISTICS

Randomized participants (N=53) ranged in age from 14
to 20 years (median age, 17.1 years) and all were 19 years
or younger at conception. Fifty-one (96%) had never mar-
ried; twelve (23%) (8 intervention participants, 4 con-
trols) had completed high school and 36 (68%) (20 in-
tervention participants, 16 controls) lived with their
parents. Forty mothers (75%) (21 intervention partici-
pants, 19 controls) were pregnant with their first child,
and 7 (13%) (4 intervention participants, 3 controls) had
1 previous child; data on parity was missing for 6 par-
ticipants (11%). Among all baseline characteristics, only
median gestational age at recruitment differed between
the 2 groups (intervention, 20 weeks; control, 25 weeks)
(Table 1). There were no important differences be-
tween arms in baseline outcome variables, with the ex-
ception of self-esteem score (mean, intervention, 28.6 vs
control, 26.3 [95% confidence interval (CI), −4.4 to −0.3]).
Those with known data were not substantially different
from those with missing data in terms of baseline char-
acteristics and outcome variables. Twelve participants
dropped out prior to follow-up (9 intervention partici-
pants and 3 controls); the dropouts by study arm ap-
peared similar in age, tribal affiliation, employment, and
father involvement, as well as baseline outcome vari-
ables. However, dropouts in the intervention group tended
to live with their parents (8 intervention participants vs

77 Contacted

61 Enrolled

16 Excluded
7 Ineligible
5 Refused
2 Moving Away
2 Unknown

8 Not Randomized
4 Refused
2 Moved
1 Miscarriage
1 Unknown53 Randomized

28 Assigned to Family-Strengthening 
Intervention

25 Assigned to Control Group

9 Withdrew or Terminated
4 Moved
2 Noncompliant
1 Child Born Early
1 Transferred Studies
1 Unknown

19 Completed Baseline Assessment
17 Completed Baseline, Mid, and 

Postassessments
1 Completed Baseline and 

Midassessments
1 Completed Baseline and 

Postassessments
19 Included in Final Analysis

3 Withdrew or Terminated
2 Moved
1 Infant Death

22 Completed Baseline Assessment
22 Completed Baseline, Mid, and 

Postassessments
22 Included in Final Analysis

Figure. Study flowchart.
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0 controls), still be enrolled in school (8 intervention par-
ticipants vs 0 controls), and were recruited at a younger
gestational age (7 intervention participants �20 gesta-
tional weeks vs 0 controls).

FIDELITY TO DOSE OF INTERVENTION

The intervention group completed 82% of 41 lessons
and 85% of 25 expected home visits. The control group

completed 86% of 20 lessons and 63% of 23 expected
home visits.

PRIMARY OUTCOMES

The adjusted mean difference (AMD) for knowledge
scores among mothers in the intervention compared with
the control arm at 2 months post partum was �14.9 (95%
CI, �7.5 to �22.4) and at 6 months post partum, �15.3
(95% CI, �5.9 to �24.7) (Table 2). The AMD for ma-
ternal skill scores at 2 months post partum was �5.8 (95%
CI, −2.4 to �14.0) and at 6 months post partum, �4.1
(95% CI, −4.0 to �12.3). The AMD for maternal involve-
ment scores at 2 months post partum was �1.5 (95% CI,
−0.02 to �3.02) and at 6 months post partum, �1.1 (95%
CI, −0.06 to �2.2).

SECONDARY OUTCOMES

There were no within- or between-group changes in fam-
ily conflict or cohesion scores from baseline to postint-
ervention (Table 2). Regarding psychological and behav-
ioral risk scores, social support, self-esteem, and locus
of control, there were no within- or between-group dif-
ferences from baseline to postintervention. Depression
scores were elevated in both groups at baseline (inter-
vention, 16.8 vs control, 18.8, with a cutoff score of �16
as symptomatic). Mothers in the intervention experi-
enced a larger drop in depressive symptoms at both 2
months and 6 months post partum (AMD, at 2 months
post partum, −3.1 [95% CI, −8.8 to �2.5] and at 6 months
post partum, −6.1 [95% CI, −13.0 to �0.85]); however,
the CIs do include zero. Mothers in both groups re-
ported low drug use (data not shown) and high levels of
perceived risk at baseline and follow-up.

LIMITATIONS

The study had 4 major limitations. (1) We were not able
to measure the full extent of teen mothers’ child care ca-
pacity. Parenting knowledge and involvement could be in-
dicators for capacity but the links are not yet proven. The
primary outcome measure that would be the closest
proxy—the observed child care skill exercises—had imple-
mentation difficulties. (2) There was a notable number of
dropouts, particularly in the intervention arm (9 of 28 in-
tervention mothers vs 3 of 25 controls). The imbalance
in dropouts between arms is potentially a significant source
of bias, even if underlying reasons do not appear to favor
the intervention arm (see “Comment” section). (3) Most
measures were a type of self-report. Thus, respondents may
have given socially desirable answers. (4) The study lacked
evaluators blind to the intervention group. Although most
of the outcomes were self-reports, the educators super-
vised the self-reports and conducted the 1 observation skill
assessment, which may have biased reported outcomes.

COMMENT

To our knowledge, this is the first published random-
ized trial assessing the impact of a family-strengthening

Table 1. Baseline Comparison of All
Randomized Participants*

Variable
Intervention

(n = 28)
Control
(n = 25)

Demographics
Age, y

�14 2 (7) 2 (8)
15-17 14 (50) 15 (60)
�18 12 (43) 8 (32)

Tribal affiliation
Apache 7 (25) 5 (20)
Navajo 19 (68) 15 (60)
Mixed affiliations 2 (17) 5 (20)

Living situation
Parents 20 (71) 16 (64)
Significant other 4 (14) 5 (20)
Others 4 (15) 4 (16)

Education, y
�12 3 (11) 6 (24)
�12 8 (29) 4 (16)
Still in school 16 (57) 15 (60)

Currently employed
Yes 4 (14) 3 (12)
No 20 (71) 22 (88)

Age at first alcohol use, y
�14 12 (43) 9 (36)
15-17 13 (46) 9 (36)
�18 1 (4) 1 (4)
Never used alcohol 2 (7) 5 (20)

Parity
0 21 (75) 19 (76)
1 4 (14) 3 (12)

Gestational age, wk
�20 14 (50) 4 (16)
21-28 10 (36) 12 (48)
�29† 2 (7) 7 (28)

Median gestational age, wk 20 25
Father involved

Yes 16 (57) 11 (44)
No 12 (43) 14 (56)

Parenting, mean score
Knowledge 46.4 46.5
Skills 73.9 77.8
Involvement 16.8 16.1

Family relationships, mean score
Conflict 7.5 7.3
Cohesion 8.4 7.9

Mental/behavioral health, mean score
Social support 24.2 24.2
Self-esteem† 28.6 26.3
Depression 17.7 18.4
Locus of control 21.0 19.4
Drug use 24.4 22.3

*Values are expressed as number (percentage) of participants unless
otherwise indicated. Some data were missing for some variables.

†P�.05.
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home-visiting intervention on American Indian preg-
nant teens as a target population.

Intervention mothers had significantly higher knowl-
edge scores at 2 and 6 months post partum. Consistent
with numerous behavior change theories, mothers’ in-
creased knowledge could lead to increased parental com-
petence, more positive parenting, and better outcomes
for mothers and children.48-50

Although we originally expected the intervention to
affect child care skill scores, the small positive differ-
ences we observed at 2 months post partum were even
less at 6 months post partum. If the intervention was re-
sponsible for skill improvement for some individuals, it
was transitory. The modest change in skills may be re-
lated to high scores at baseline (ie, a ceiling effect). The
skills test was difficult to implement and rate and re-
quires further development and evaluation.

Intervention mothers had significantly higher involve-
ment scores at 2 months post partum, and scores ap-
proached significance at 6 months post partum. These
differences were associated with positive maternal self-
image and characteristics relating to maternal role at-
tainment. Maternal role attainment is a process whereby

a woman integrates her new child care responsibilities
into her existing behavioral repertoire.51-53 Studies have
linked maternal role attainment to parent competence,
sensitive caregiving, and positive involvement over the
long-term.54-56 Adolescent mothers often have complica-
tions with maternal role attainment because of their own
developmental needs.53

Larger decreases in depression scores at 2 and 6 months
post partum for intervention mothers were not signifi-
cant. However, the magnitude of both unadjusted and
adjusted mean score differences between groups sug-
gests the intervention may help reduce mothers’ depres-
sive symptoms, although our small sample size resulted
in imprecise estimates and wide confidence intervals. De-
pression during pregnancy and post partum has been as-
sociated with significant impairments in functioning for
both the mother and, ultimately, her child.57-59 High base-
line scores for expectant teens in both groups (�16.0)
provide evidence that the study population may be at high
risk for depression and invites further investigation of
the intervention’s impact on depressive symptoms.

With respect to family relationships, there were no dif-
ferences between groups at end point. One explanation

Table 2. Mean Outcome Scores for Each Study Arm at 2 and 6 Months Post Partum, With Mean Differences Adjusted for Baseline

Outcome Score

Unadjusted Mean (SD)
Adjusted Outcomes

Intervention
(n = 19)

Control
(n = 22) Difference (95% CI) P Value

Parenting
Knowledge (range, 0-100)

2 mo 71.9 (10) 58.1 (13) 14.9 (�7.5 to �22.4) �.001
6 mo 71.1 (14) 57.2 (15) 15.3 (�5.9 to �24.7) .002

Skills (range, 0-100)
2 mo 92.4 (10) 86.9 (15) 5.8 (−2.4 to �14.0) .16
6 mo 91.1 (24) 86.4 (15) 4.1 (−4.0 to �12.3) .31

Involvement (range, 5-20)
2 mo 16.9 (1) 15.4 (3) 1.5 (−0.02 to �3.02) .05
6 mo 16.8 (1) 15.7 (2) 1.1 (−0.06 to �2.2) .06

Family relationships
Conflict (range, 5-20; higher score is worse)

2 mo 6.9 (2) 6.6 (2) 0.2 (−0.9 to �1.3) .68
6 mo 6.8 (2) 6.5 (3) 0.4 (−1.4 to �2.2) .68

Cohesion (range, 3-12)
2 mo 8.2 (2) 7.3 (2) 0.6 (−0.3 to �1.5) .18
6 mo 8.0 (2) 8.3 (2) −0.4 (−1.4 to �0.7) .45

Mental/behavioral health
Social support (range, 10-50)

2 mo 22.2 (6) 24.0 (5) −2.3 (−5.4 to �0.97) .16
6 mo 23.1 (7) 22.5 (5) 0.41 (−3.4 to �4.2) .83

Self-esteem (range, 10-40)
2 mo 27.7 (4) 27.2 (3) −0.84 (−2.9 to �1.2) .41
6 mo 29.4 (4) 26.4 (3) 1.6 (−0.77 to �4.1) .17

Depression (range, 0-60; higher score is worse)
2 mo 11.6 (10) 15.2 (8) −3.1 (−8.8 to �2.5) .27
6 mo 8.4 (10) 14.2 (11) −6.1 (−13.0 to �0.85) .08

Locus of control (range, 7-28)
2 mo 20.8 (3) 20.1 (4) −0.23 (−2.5 to �2.0) .84
6 mo 21.3 (4) 20.9 (4) 0.17 (−2.3 to �2.6) .89

Drug abuse (range, 4-32)
2 mo 23.9 (8) 22.5 (7) 1.1 (−3.9 to �6.0) .67
6 mo 25.1 (6) 22.4 (8) 2.6 (−2.2 to �7.4) .27

Abbreviation: CI, confidence interval.
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is that baseline scores identified few problems, with little
room for either group to improve. Educators observed
levels of family conflict that were higher than partici-
pants reported. Family relationship measures may be in-
fluenced by cultural beliefs that discourage individuals
from speaking negatively about one’s family. More ap-
propriate family assessment measures will be required
for future studies in this population.

There were no observed intervention effects on psy-
chological or behavioral risks. Locus of control, a mea-
sure of psychological self-sufficiency, was not affected in
this or other home-visitation studies.16 Lack of impact
on social support was not surprising since each group
received a large dose of home visitation. The fact that
mothers reported low substance use at baseline and fol-
low-up was not expected. National and local studies have
described high endemic substance abuse rates in both par-
ticipating tribes.60,61 Further, onset of alcohol use before
age 15 years predicts higher risk for substance use in adult-
hood,62 and our baseline rates of “first drink” averaged
14.5 years of age for all participants. Because the partici-
pants were pregnant and legally underage, they may not
have been actively using; may have stopped using when
they found out they were pregnant; or may have given
socially desirable answers. Or the measure for drug use
may not have been adequate to assess substance use in
this population.

Previous evaluations of home-visiting programs have
noted problems with high attrition and adherence to num-
ber of expected visits.63,64 Effective programs generally
planned an average of 60 visits over a 1- to 5-year period
but averaged between 22 to 33 visits.63 Our intervention
had 25 planned visits covering 41 lessons over a 9-month
period. More than 80% of home visits and lessons were
completed. However, as illustrated in the Figure, there
was a significant number of dropouts from the interven-
tion arm (32%) vs the control arm (12%). Our analyses
of the dropouts revealed that the intervention dropouts
compared with the control dropouts were more likely to
live with their parents, to be currently enrolled in school,
and to be recruited earlier in their pregnancies (�20
weeks’ gestation). These varying characteristics may sug-
gest that the intervention dropouts had adequate re-
sources (help from their family) to cope with their preg-
nancy or that the duration and intensity of the intervention
was untenable for those still in school or those recruited
early in their pregnancy.

Overall, this study indicated that trained American In-
dian paraprofessionals were able to identify, recruit, ob-
tain consent from, and effectively implement a family-
strengthening home-visiting intervention with expectant
and postpartum teen mothers. The intervention im-
proved mothers’ child care knowledge and involvement
and may reduce maternal risk for depression. Firm con-
clusions cannot yet be drawn because of study limita-
tions. A larger, longer randomized controlled trial incor-
porating lessons learned from this study is under way to
estimate short- and long-term impacts of this parapro-
fessional-delivered intervention on parenting and health
and behavior outcomes for American Indian teen moth-
ers and their children.

Accepted for Publication: April 4, 2006.
Correspondence: Allison Barlow, MA, MPH, Johns Hop-
kins Center for American Indian Health, 621 N Wash-
ington St, Baltimore, MD 21205 (abarlow@jhsph.edu).
Author Contributions: Dr Walkup, the primary inves-
tigator for this work, had full access to the study data and
takes responsibility for the data integrity and accuracy
of the analyses. Study concept and design: Barlow, Varipatis-
Baker, Speakman, Ginsburg, Pan, Reid, Santosham, and
Walkup. Acquisition of data: Goklish, Cowboy, Fields, and
Hastings. Analysis and interpretation of data: Friberg and
Pan. Drafting of the manuscript: Barlow, Varipatis-Baker,
Ginsburg, Friberg, Santosham, and Walkup. Critical re-
vision of the manuscript for important intellectual content:
Varipatis-Baker, Speakman, Ginsburg, Goklish, Cow-
boy, Fields, Hastings, Pan, Reid, and Walkup. Statistical
analysis: Ginsburg, Friberg, and Pan. Obtained funding:
Barlow, Varipatis-Baker, Speakman, Ginsburg, and
Walkup. Administrative, technical, and material support:
Barlow, Varipatis-Baker, Speakman, Ginsburg, Reid, and
Walkup. Study supervision: Barlow, Goklish, Cowboy,
Fields, Hastings, Reid, Santosham, and Walkup.
Financial Disclosure: None reported.
Funding/Support: Generous financial support for this
work was provided by the Substance Abuse Mental Health
Services Administration, the Ford Foundation, the An-
nie E. Casey Foundation, and the C. S. Mott Founda-
tion. These organizations funded all aspects of this work,
from training to formative research, development, imple-
mentation, and evaluation.
Disclaimer: The opinions expressed are those of the au-
thors and do not necessarily reflect the views of the In-
dian Health Service.
Acknowledgment: We owe the success of this project to
our partner organizations, the Navajo Nation and White
Mountain Apache Tribe, and the 53 Navajo and Apache
families who agreed to take part.

REFERENCES

1. Elfenbein DS, Felice ME. Adolescent pregnancy. Pediatr Clin North Am. 2003;50:
781-800.

2. Furstenberg FF, Brooks-Gunn J, Morgan SP. Adolescent mothers and their chil-
dren in later life. Fam Plann Perspect. 1987;19:142-151.

3. US DHHS. Trends in Indian Health 2000-2001. Rockville, Md: Public Health Ser-
vice, Indian Health Service; 2004.

4. Baldwin LM, Grossman DC, Casey S, et al. Perinatal and infant health among
rural and urban American Indians/Alaska Natives. Am J Public Health. 2002;
92:1491-1497.

5. Keppel KG, Pearcy JN, Wagener DK. Trends in racial and ethnic-specific rates
for the health status indicators: United States, 1990-1998. Healthy People 2000
Stat Notes. 2002;23:1-16.

6. Barlow A, Walkup JT. Developing mental health services for Native American
children. Child Adolesc Psychiatr Clin N Am. 1998;7:555-577.

7. Census US. 2000 Census American Indian and Alaska Native Area Data. Wash-
ington, DC: Census Bureau; 2000.

8. Bayne SL. Culture materials in schools’ programs for Indian students. J Am Ind
Education. 1969;9:1-6.

9. Sanchez-Way R, Johnson S. Cultural practices in American Indian prevention
programs. Juvenile Justice J. 2000;7:20-30. http://www.ncjrs.gov/html/ojjdp
/jjnl_2000_12/cult.html.

10. Oetting ER, Beauvais F. Orthogonal cultural identification theory: the cultural iden-
tification of minority adolescents. Int J Addict. 1990-91;25:655-685.

11. Duggan AK, McFarlane EC, Windham AM. Evaluation of Hawaii’s Healthy Start
Program. Future Child. 1999;9:66-90, discussion 177-178.

12. Eckenrode J, Ganzel B, Henderson CR Jr, et al. Preventing child abuse and ne-

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, NOV 2006 WWW.ARCHPEDIATRICS.COM
1106

©2006 American Medical Association. All rights reserved.



glect with a program of nurse home visitation: the limiting effects of domestic
violence. JAMA. 2000;284:1385-1391.

13. Olds DL, Henderson CR Jr, Kitzman HJ, Eckenrode JJ, Cole RE, Tatelbaum RC.
Prenatal and infancy home visitation by nurses: recent findings. Future Child.
1999;9:44-65, 190-191.

14. Koniak-Griffin D, Anderson N, Verzemnieks I, Brecht M. A public health nursing
early intervention program for adolescent mothers: outcomes from pregnancy
through 6 weeks postpartum. Nurs Res. 2000;49:130-138.

15. Kitzman H, Olds DL, Sidora K, et al. Enduring effects of nurse home visitation on
maternal life course: a 3-year follow-up of a randomized trial. JAMA. 2000;
283:1983-1989.

16. Olds DL. Prenatal and infancy home visiting by nurses: from randomized trials
to community replication. Prev Sci. 2002;3:153-172.

17. Olds DL, Robinson J, O’Brien R, et al. Home visiting by paraprofessionals and
by nurses: a randomized, controlled trial. Pediatrics. 2002;110:486-496.

18. Kumpfer KL, Alvarado R, Whiteside HO. Family-based interventions for sub-
stance use and misuse prevention. Subst Use Misuse. 2003;38:1759-1787.

19. Gomby DS. Understanding evaluations of home visitation programs. Future Child.
1999;9:27-43.

20. Kendrick D, Elkan R, Hewitt M, et al. Does home visiting improve parenting and
the quality of the home environment? a systematic review and meta analysis.
Arch Dis Child. 2000;82:443-451.

21. Olds DL, Henderson CR Jr, Tatelbaum R, Chamberlin R. Improving the life-
course development of socially disadvantaged mothers: a randomized trial of nurse
home visitation. Am J Public Health. 1988;78:1436-1445.

22. Kumpfer KL, Alexander J, McDonald L, Olds DL. Family-focused substance pre-
vention: what has been learned from other fields. In: Ashery RS, Robertson EB,
Kumpfer KL, eds. Drug Abuse Prevention Through Family Intervention. Rock-
ville, Md: US Dept of Health and Human Services; 1998:78-102. NIDA Research
Monograph 177.

23. McCurdy K. Can home visitation enhance maternal social support? Am J Com-
munity Psychol. 2001;29:97-112.

24. Eckenrode J, Zielinski D, Smith E, et al. Child maltreatment and the early onset
of problem behaviors: can a program of nurse home visitation break the link?
Dev Psychopathol. 2001;13:873-890.

25. Hahn RA, Bilukha OO, Crosby A, et al. First reports evaluating the effectiveness
of strategies for preventing violence: early childhood home visitation: findings
from the Task Force on Community Preventive Services. MMWR Recomm Rep.
2003;52(RR-14):1-9.

26. Koniak-Griffin D, Anderson N, Brecht M, Verzemnieks I, Lesser J, Kim S. Public
health nursing care for adolescent mothers: impact on infant health and se-
lected maternal outcomes at 1 year postbirth. J Adolesc Health. 2002;30:44-
54.

27. Olds DL, Kitzman H. Can home visitation improve the health of women and chil-
dren at environmental risk? Pediatrics. 1990;86:108-116.

28. Olds D, Henderson CR Jr, Kitzman HJ, Cole RE. Effects of prenatal and infancy
nurse home visitation on surveillance of child maltreatment. Pediatrics. 1995;
95:365-372.

29. Olds D, Henderson CR Jr, Cole RE, et al. Long-term effects of nurse home visi-
tation on children’s criminal and antisocial behavior: 15-year follow-up of a ran-
domized controlled trial. JAMA. 1998;280:1238-1244.

30. Armstrong F. Australia needs more indigenous nurses. Aust Nurs J. 2001;8(9):
28-30.

31. Hagengruber J. Native nurse. Billings Gazette. October 22, 2001. http://www
.billingsgazette.com/newdex.php?display=rednews/2001/10/22/build/community
/cOMMUN.inc.

32. Yurkovich EE. Working with American Indians toward educational success. J Nurs
Educ. 2001;40:259-269.

33. Randomization.com Web site. http://randomization.com/. Accessed May 2001.
34. American Academy of Pediatrics. American Academy of Pediatrics Guide to Baby

Care: Caring for Your Baby and Young Child: Birth to Age 5. New York, NY: Ban-
tam Books; 1998.

35. Bloom BL. A factor analysis of self-report measures of family functioning. Fam
Process. 1985;24:225-239.

36. Rosenberg M. Society and the Adolescent Self-Image. Rev ed. Middletown, Conn:
Wesleyan University Press; 1989.

37. Weissman MM, Pottenger M, Kleber I, Ruber HL, Williams D. Symptom pat-
terns in primary and secondary depression: a comparison of primary depres-

sives with depressed opiate addicts, alcoholics, and schizophrenics. Arch Gen
Psychiatry. 1977;34:854-862.

38. Dick RW, Beals J, Keane EM, Manson SM. Factorial structure of the CES-D among
American Indian adolescents. J Adolesc. 1994;17:73-79.

39. Garrison CZ, Jackson KL, Marsteller F, McKeown R, Addy C. A longitudinal study
of depressive symptomatology in young adolescents. J Am Acad Child Adolesc
Psychiatry. 1990;29:581-585.

40. Garrison CZ, Addy CL, Jackson KL, McKeown R, Waller JL. The CES-D as a screen
for depression and other psychiatric disorders in adolescence. J Am Acad Child
Adolesc Psychiatry. 1991;30:636-641.

41. Prescott CA, McArdle JJ, Hishinuma ES, et al. Prediction of major depression
and dysthymia from CES-D scores among ethnic minority adolescents. J Am Acad
Child Adolesc Psychiatry. 1998;37:495-503.

42. Somervell PD, Beals J, Kinzie JD, Boehnlein J, Leung P, Manson SM. Use of the
CES-D in an American Indian village. Cult Med Psychiatry. 1992;16:503-517.

43. Somervell PD, Beals J, Kinzie JD, Boehnlein J, Leung P, Manson SM. Criterion
validity of the Center for Epidemiologic Studies Depression scale in a popula-
tion sample from an American Indian village. Psychiatry Res. 1993;47:255-
266.

44. Wilcox H, Field T, Prodromidis M, Scafidi F. Correlations between the BDI and CES-D
in a sample of adolescent mothers. Adolescence. 1998;33:565-573.

45. Beals J, Manson SM, Keane E, et al. Factorial structure of the Center for Epide-
miologic Studies Depression Scale among American Indian college students. Psy-
chol Assess. 1991;3:623-627.

46. Pearlin LI, Lieberman MA, Menaghan EG, Mullan JT. The stress process. J Health
Soc Behav. 1981;22:337-356.

47. SAMHSA Measures and Instruments Resource Web site. Measure: CSAP
GPRA attitudes and beliefs—youth (2005). June 22, 2005. http://preventionplatform
.samhsa.gov/macro/csap/mir_search_create/redesign/measures/detail.cfm
?MeasureID=27b198f0-7304-41e0-814a-572733ccf6f8. Accessed June 22, 2005.

48. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process. 1991;
50:179-211.

49. Bandura A. Self-efficacy: toward a unifying theory of behavioral change. Psy-
chol Rev. 1977;84:191-215.

50. Prochaska JO. Systems of Psychotherapy: a Transtheoretical Analysis. 2nd ed.
Pacific Grove, Calif: Brooks-Cole; 1984.

51. Mercer RT, Ferketich SL. Experienced and inexperienced mothers’ maternal com-
petence during infancy. Res Nurs Health. 1995;18:333-343.

52. Rubin R. Attainment of the maternal role, part I: processes. Nurs Res. 1967;14:
237-245.

53. Sartore AT. Maternal role attainment in adolescent mothers: foundations and
implications. Online J Knowl Synth Nurs. 1996;E3:86-96.

54. Ishii K, Mori E, Maehara S. The relationship between maternal role attainment
during pregnancy and empathy. Nihon Kango Kagakkaishi. 1997;17:37-45.

55. Jirapaet V. Factors affecting maternal role attainment among low-income, Thai,
HIV-positive mothers. J Transcult Nurs. 2001;12:25-33.

56. Dukewich TL, Borkowski JG, Whitman TL. Adolescent mothers and child abuse
potential: an evaluation of risk factors. Child Abuse Negl. 1996;20:1031-1047.

57. Lundy B, Jones N, Field T, et al. Prenatal depression effects on neonates. Infant
Behav Dev. 1999;22:121-131.

58. Martins C, Gaffan EA. Effects of early maternal depression on patterns of infant-
mother attachment: a meta-analytic investigation. J Child Psychol Psychiatry.
2000;41:737-746.

59. Steer RA, Scholl TO, Hediger ML, Fischer RL. Self-reported depression and nega-
tive pregnancy outcomes. J Clin Epidemiol. 1992;45:1093-1099.

60. Navajo Nation Youth Risk Behavior Survey. Window Rock, Ariz: Navajo Health
Promotion Office and Indian Health Service; 2005.

61. May PA. Substance abuse and American Indians: prevalence and susceptibility.
Int J Addict. 1982;17:1185-1209.

62. Dishion TJ, Kavanagh K, Kiesner J. Prevention of early adolescent substance abuse
among high-risk youth: a multiple gating approach to parent intervention. In: Ash-
ery RS, Robertson EB, Kumpfer KL, eds. Drug Abuse Prevention Through Fam-
ily Interventions. Rockville, Md: US Dept of Health and Human Services; 1998:
208-228. NIDA Research Monograph 177.

63. Gomby DS, Culross PL, Behrman RE. Home visiting: recent program evaluation—
analysis and recommendations. Future Child. 1999;9:4-26.

64. St Pierre RG, Layzer JI. Using home visits for multiple purposes: the Compre-
hensive Child Development Program. Future Child. 1999;9:134-151.

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, NOV 2006 WWW.ARCHPEDIATRICS.COM
1107

©2006 American Medical Association. All rights reserved.


